The purpose of this study was to determine the clinico-pathological characteristics of so-called "denture fibroma" and to perform a review of literature. A comparative analysis was carried out to clarify the epidemiological characteristics of the lesion. A total of 142 cases (average age of 65.2 ± 11.1 years), predominantly female, with so-called "denture fibroma" was examined. The residual alveolar ridge in the posterior region (43.7 %) and in the anterior region (43.0 %) was affected with almost the same tendency. However, significant difference in the frequency between the maxilla and mandible was not observed. Macroscopically, majority of the lesions ranged from 1.1 -2.0 cm (52.5%) and 0.1-1.0 cm 3 (59.0%) in diameter. Histopathologically, myxoid degeneration (55.7%) was the most common feature and the presence of minor salivary gland in the connective tissue (26.2%) was observed simultaneously. In the review of literature, the incidence of denture fibroma ranged from 2.0 to 15.0% of the number of cases investigated. The number of cases among denture wearers ranged from 4.9 to 18.0% as reported. Regarding gender, the lesion affects both male and female with equal predominance. In other patients, the lesion was predominantly observed in elderly people with complete denture. Regarding the site of the lesion, the maxilla was reported to be the favored site. When the anterior and posterior regions were compared, many cases of denture fibroma arose in the anterior region overwhelmingly. A denture worn for more than 10 years was reported to be relevant in the development of so-called "denture fibroma".
Introduction
The so-called "denture fibroma" develops around the borders or flanges of an ill-fitting complete or removable partial denture with various terms including "flabby gum". It has been reported that its development is brought about by constant trauma and inflammation caused by pressure from overextended denture borders and tipping forces resulting from imbalanced occlusion.
This was the most frequent lesion among inflammatory/reactive lesions and its development correlates directly to denture use 1) .
Since so-called "denture fibroma" is an inflammatory hyperplastic reaction by chronic stimulus, the term "hyperplasia" was used in many reports. Epidemiological comparison was difficult due to the variations in methodology and diagnostic criteria among studies even though it the most common type of exophytic, tumor-like lesion in the oral mucosa.
The purpose of this study was to determine the clinicopathological characteristics of so called "denture fibroma" in patients treated at Nihon University, School of Dentistry at Matsudo Hospital from 1977 -2011. Furthermore, although denture induced tumor-like lesion is a reactive condition with highest frequency, review of literature is scarce. Comparison of its characteristics with other epidemiological studies is difficult because of variations in methodology and diagnostic criteria among studies. Therefore, we selected the items which could be compared and performed the analysis.
Materials and methods 1. Clinico-pathological analysis
A total of 142 cases were subjected to histopathological diagnosis with hematoxylin and eosin staining (H.E.). The cases were diagnosed by 2 oral pathologists taken from the last 35 years (1977 -2011) at the Department of Diagnostic Pathology, Nihon University, School of Dentistry at Matsudo Hospital. The subjects were all denture wearers visiting the said hospital for treatment, adjustment, or replacement of dentures. The information collected from the database of the Department of Diagnostic Pathology included the patient's, gender and site of the lesion. Data were analyzed according to clinico-pathological items: age, gender, site of the lesion and from where the lesion was operated. In addition, all specimens were reviewed by 2 oral pathologists to confirm the histological diagnosis. The cases were then analyzed for gross findings and microscopical features.
The present study was performed with patients' consent considering privacy, diagnostic outcome and management. The protocol was approved by the Committee on Studies Involving
Human Beings of Nihon University School of Dentistry at Matsudo (EC 05-002). Informed consent was obtained from all patients before retrieving the pathological specimens.
Review of literatures
Articles were searched from the website of National Institute of Health -PubMed electronic literature database. Articles listed in the database until January 2012 were included. Article selection was limited to studies in humans and those published in English.
Data related to denture fibroma were extracted and summarized for this review. Statistical analysis was performed using Chi-square test (SPSS).
Results

Clinico-pathological analysis 1) Patient's distribution
The patient's distribution is shown in Table 1 . The total number of patients with so-called "denture fibroma" was 142. Analysis of the average number of patients per year (for every decade starting from the 1970s) revealed that the most number of patients affected was in the 1990s with 5.0 patients per year. Patient's age ranged from 29 to 92 years (SD: 11.1) where in female were between 29-92 years (mean age = 66.2 ± 10.7) and males were between 39-90 years (mean age = 62.6 ± 11.9) with an average of 65.2 ± 11.1 years. Females were significantly more affected (100 cases, 70.4%) than males (42 cases, 29.6%) (p<0.01). The most commonly affected sites were as follows: 62 cases on the posterior residual ridge (43.7%), 61 cases on the anterior residual ridge (43.0%), 6 cases on the buccal mucosa (4.2%), 5 cases on the palate (3.5%), 2 cases on the upper lip (1.4%) and 6 cases on the floor of the mouth (4.2%). No significant difference was observed between the posterior (34 cases, 23.9%) and anterior (28 cases, 19.7%) residual ridge neither in the frequency between the maxilla (34 cases, 23.9%) and mandible (27 cases, 19.0%).
No significant difference was neither observed between the right and left sides of the maxilla and mandible.
A total number of 123 cases were treated at the Oral Surgery Department (86.6%, p<0.01) and only 15 cases (10.6%) were treated in a private dental clinic.
2) Histopathological findings
Histopathological findings are shown in Table 2 . The typical clinical feature is shown in Figure 1 and characteristic histopathological features are shown in Figure 2 . Clinically, the greatest diameter of the lesion was 1.1 -2.0 cm in 32 cases (52.5%). When converted into volume, the highest frequency was 0.1-1.0 cm 3 in 36 cases (59.0%).
Histopathologically, myxoid degeneration (34 cases, 55.7%) was the most common feature followed by calcification (8 cases, 13.1%) and hyalinization (2 cases, 3.3%) of the connective tissue. 
Review of literatures
Review of literature of so-called "denture fibroma" is shown in Table 3 . Various terms referring to a hyperplastic tissue associated with ill-fitting denture have been used. Some of the terms used were denture hyperplasia 2-5) , hyperplasia caused by dentures 6) , denture irritation hyperplasia 1, 7) , denture-induced hyperplasia 8) , denture-induced fibrous hyperplasia 9, 10) and denture-induced inflammatory fibrous hyperplasia [11] [12] [13] , epulis fissuratum 9, 14, 15) , so-called "denture fibroma" 16) and denture injury 17) . However, the term 'Flabby gum: mobile soft membrane tissue with the tactile feeling of "Konjac" at the residual ridges of the maxilla and mandible' was not included in this study.
An incidence of 2.0 to 15.0% 4, 11, 18, 19, 20) was reported in different studies. An incidence of 4.9 to 18.0% 1-3, 11, 12, 20-23) was reported among denture wearers.
Regarding gender, studies mentioned that male 2-4, 10, 12) and female were both affected 6, 9, 11, 16) . Seventy percent of the patients were 40 years old and above 10) . Further analysis revealed that 64.6% of the patients were 30 to 60 years old and 40.0% were 61 to 80 years old 9) .
Several reports mentioned that complete denture wearer suffered more with denture fibroma than partial denture wearer 3, 4, 16) but Dundar N. and Ilhan Kal B. reported a predominance among partial-denture wearer 2) .
Regarding the site of lesion, most reports revealed that the maxilla was more commonly affected than the mandible 2, 16, 24) .
When the anterior and the posterior regions were compared, many cases of denture fibroma were observed in the anterior region overwhelmingly 2, 25, 26) . Dentures worn for more than 10 years was reported to contribute to the development of so-called "denture fibroma" 9, 13) .
Definitive diagnoses and/or pathological findings of the diseases excised as so-called "denture fibroma" were listed in Table  4 . Although excised as so-called "denture fibroma" as the clinical diagnosis, there were 2 case reports with different pathological diagnoses. They were malignant melanoma 27) and nerve sheath myxoma 28) . Other pathological findings of the hyperplastic lesion were sarcoid-like foreign body granuloma 29) , inverted ductal papilloma 30) , nodular chondrometaplasia 31) , and oncocytic metaplasia 32) .
Discussion
Reactive hyperplasia caused by chronic injury to tissue in contact with the denture border is the most common type of exophytic tissue growth among oral mucosal tumor-like lesions. It can be presented as an asymptomatic mass with either an ulcerated or an intact surface. Review of literatures revealed various clinical terms used to describe the lesion on the basis of microscopic features and oral pathologist's view. Among the clinical terms used are denture hyperplasia, hyperplasia caused by dentures, denture irritation hyperplasia, denture induced hyperplasia, denture-induced fibrous hyperplasia and dentureinduced inflammatory fibrous hyperplasia as a concept of hyperplasia, and so-called "denture fibroma" and denture injury tumor as a concept of tumor-like lesion. The tumor-like lesion is not a true neoplasm but appears as an exaggeration and overgrowth of tissue that progresses due to chronic stimulus. In this study, we referred to this denture induced tumor-like lesion as so-called "fibroma". Although the lesion is a benign hyperplastic lesion often encountered by dental clinicians, the search for English literature reviews in National Institute of Health -PubMed Table 3 Review of literature of so-called "denture electronic literature database revealed few reports. Therefore, this paper was carried out to analyze the reports about denture induced hyperplastic lesion in which various terminologies were used. Histopathologically, the mixed type (fibromatous and granulation tissue) was predominant in a previous report 16) . This finding was in agreement with the etiology of the lesion. In this study, myxoid degeneration was the most common feature among the hyperplastic connective tissue (55.7%). It was thought that it produced mucous degeneration without forming matured collagen fibers due to repeated chronic stimulus during the process of restoring the inflammation.
Name of the lesion
The purpose of this study was to determine the clinicopathological characteristics of so-called "denture fibroma" in patients who were treated at Nihon-University School of Dentistry at Matsudo Hospital from 1977-2011. Although denture induced tumor-like lesion is a reactive tissue growth with the highest frequency, few reviews have been done. Comparison of its characteristics with those of other epidemiological studies is difficult because of the variations in methodology and diagnostic criteria among studies. We then selected the item which comparative analysis could be performed.
In previous studies, the incidence of subjects with so-called "denture fibroma" ranged from 2.0 to 15.0% 4, 11, [18] [19] [20] . The number of cases of denture wearers ranged from 4.9 to 18.0% 1-3, 11, 12, 20-23) .
In this study, the average age was 65.2 years with female predominance. Choelho et al. 12) explained the relevance of increasing age which predisposes patients to high incidence of loss of teeth leading to the use of removable partial denture which might be later substituted by a complete denture. Further, progress of inflammation due to stimulus might increase with advancing age. Also hypo-salivation was considered to be one of the factors but the most relevant factor considered was the high frequency of wearing the denture in older people. Acute or chronic reaction to microbial denture plaque, reaction to components of denture base material or chronic mechanical denture injury such as poor denture fit, increasing age of the denture user, increased length of time of denture use were considered as the etiologies of so-called "denture fibroma". Regarding the length of period the denture has been worn, Mandali G 13) mentioned that an average of 12.8 years was observed in patients with so-called "denture fibroma" and it was suggested that old ill-fitting dentures could cause trauma and inflammation contributing to the development of the lesion.
Regarding gender, it was reported that male 2-4, 10, 12) and female were both affected 6, 9, 11, 13, 16) . No relationship was determined between gender and so-called "denture fibroma". However in our study, females were 2.4 times more affected than males. The high prevalence of so-called "denture fibroma" in females could be attributed to the fact that females lived longer than males. The present surveys showed that more elder women wore dentures than men, and women had a tendency to seek dental treatment more often than males because of esthetic and cosmetic reasons 12, 18, 33) . Additionally, females had the tendency in using their denture for a longer period than the males 12, 33) . Postmenopausal changes and hormonal deficiencies also make the oral mucosa more susceptible to hyperplastic changes 12, 18, 23, 33) . In addition, a higher percentage of denture wearer and a higher prevalence of denture stomatitis were observed among females 19, 34) . In contrast, some surveys failed to show remarkable association between gender and denture fibroma prevalence 2, 4, 9) .
Regarding site, previous reports described that denture fibroma was more observed in the maxilla 2, 16, 24) . However, some studies showed higher frequency in the mandible 2, 24, 26) . When the anterior and posterior regions were compared, many cases of denture fibroma arose in the anterior region overwhelmingly. Nevertheless, a slight predilection in the maxilla than in the mandible was observed in the present study. It was suggested that the area of oral mucosa covered by denture was greater in the maxilla than in the mandible, thereby a greater chance of plaque and yeast accumulation and mechanical injury would be expected.
There were many reports that complete denture wearer suffered with denture fibroma more than partial denture wearer 3, 4, 16) , but Dundar N and Ilhan Kal B described the predominance among partial denture wearers 2) . It was suggested that the size of the oral mucosa covered by complete denture is a factor in the development of the lesion 12, 24) . So-called "denture fibroma" is excised in many cases by a clinician's judgment. However, 2 case reports from which clinical and definitive diagnoses completely differed were observed. They were malignant melanoma 27) , and nerve sheath myxoma 28) .
Although the relevance of malignant melanoma, nerve sheath myxoma, and ill-fitting denture is ambiguous, the clinician should not easily excise exophitic lesions attached to denture border.
Elderly people tend to use their dentures for a long period of time and they are hesitant to restore or replace their old dentures. However, a relationship between long denture usage and so-called "denture fibroma" was accepted. In order to prevent or minimize the extent of the lesion, dentist should recall a patient regularly for an examination of the oral cavity and the dentures. Table 4 Definitive diagnoses/pathological findings of the diseases excised as so-called "denture fibroma" *: 15.4% of all cases of inflammatory fibrous hyperplasia induced by ill-fitting dentures
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